The asymmetric unit of the title compound, C 10 H 11 NO 4 , which was synthesized via nitration reaction of eugenol (4-allyl-2-methoxyphenol) with a mixture of nitric acid and sulfuric acid, consists of three independent molecules of similar geometry. Each molecule displays an intramolecular hydrogen bond involving the hydroxide and the nitro group forming an S(6) motif. The crystal cohesion is ensured by intermolecular C-HÁ Á ÁO hydrogen bonds in addition tostacking interactions between the aromatic rings [centroid-centroid distances = 3.6583 (17)-4.0624 (16) Å ]. The Hirshfeld surface analysis and the twodimensional fingerprint plots show that HÁ Á ÁH (39.6%), OÁ Á ÁH/HÁ Á ÁO (37.7%), CÁ Á ÁH/HÁ Á ÁC (12.5%) and CÁ Á ÁC (4%) are the most important contributors towards the crystal packing.
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Chemical context
Eugenol, the main constituent of clove essential oil, has many interesting biological properties and participates in the synthesis of bioactive compounds (Kaufman, 2015) . The nitroeugenol isomers were tested for their antifungal activity, growth inhibitory activity on human tumor cell lines (Carrasco et al., 2012 (Carrasco et al., , 2008 , and antioxidant activity (Hidalgo et al., 2009) . We report here the synthesis, structure, spectrometric and spectroscopic characterization of the title compound along with an analysis of the calculated Hirshfeld surface and the two-dimensional fingerprint plots.
Structural commentary
The asymmetric unit of the title compound ( Fig. 1 ) contains three independent molecules of similar geometry hereafter referred as Mol-N1 (N1/O1-O4/C1-C10), Mol-N2 (N2/O5-O8/C11-C20) and Mol-N3 (N3/O9-O12/C21-C30). The planes through the nitro groups are almost coplanar with those of the attached benzene rings, forming dihedral angles ranging from 2.1 (3) in Mol-N3 to 6.38 (13) in Mol-N2. The mean planes though the allyl group C1/C2/C3 (molecule Mol-N1) and the disordered allyl groups C11A/C11B/C12A/C12B/ C13 (molecule Mol-N2) and C21A/C21B/C22A/C22B/C23 (molecule Mol-N3) are oriented with dihedral angles of 67.5 (3), 80.8 (3) and 86.1 (4) , respectively, to the attached benzene rings. The benzene rings of molecules Mol-N2 and Mol-N3 are approximately parallel to each other [dihedral angle 10.60 (7) ], and roughly perpendicular to that of Mol-N1 [dihedral angles of 83.65 (7) and 79.22 (6) , respectively]. A strong intramolecular O-HÁ Á ÁO hydrogen bond involving a nitro O atom and the H atom of the hydroxide group forming an S(6) motif is observed in each molecule (Table 1) .
Supramolecular features
In the crystal, the molecules are connected by intermolecular C12A-H12AÁ Á ÁO12, C12B-H12BÁ Á ÁO3 and C9-H9Á Á ÁO7 hydrogen bonds (Table 1; Figs. 2 and 3 ). In addition, centrosymmetrically related pairs of Mol-N1 molecules are connected by -interactions to form dimeric units [centroid-centroid distance = 3.7213 (15) Å ] (Fig. 2) , whereas the Mol-N2 and Mol-N3 molecules are stacked throughinteractions to form chains running parallel to the b axis [Cg2Á Á ÁCg2 i = 3.6583 (17) Å ; Cg2Á Á ÁCg3 ii = 3.6613 (18) Å ; Cg3Á Á ÁCg3 iii = 4.0624 (16) Å ; symmetry codes:
Hirshfeld surface analysis
In order to explore the nature of the intermolecular contacts and their role in the crystal packing, Hirshfeld surfaces (Spackman & Jayatilaka, 2009 ) and the associated twodimensional fingerprint plots (McKinnon et al., 2007) were calculated using Crystal Explorer 17.5 (Turner et al., 2017) . The three-dimensional molecular Hirshfeld surfaces of the three molecules Mol-N1, Mol-N2 and Mol-N3 and the overall surface were generated using a high standard surface resolution colour-mapped over the normalized contact distance. The red, white and blue regions visible on the d norm surfaces indicate contacts with distances shorter, longer and equal to the van der Waals radii ( Fig. 4a and 5a) . The shape-index of the Hirshfeld surface is a tool to visualize the -stacking interactions ( Fig. 4b and 5b ). The red spots in Fig. 4a correspond to the strong C-HÁ Á ÁO hydrogen-bond interactions in the crystal structure; in Mol-N1 two of them involve the O atoms of the methoxy (O1) and nitro (O3) groups as acceptors with allyl H atoms (C22B-H22BÁ Á ÁO1 and C12B-H12BÁ Á ÁO3), while the other is due to the interatomic interaction between the aromatic H9 donor atom and the nitro O7 oxygen atom (C9-H9Á Á ÁO7 Table 1 Hydrogen-bond geometry (Å , ). The asymmetric unit of the title compound with the displacement ellipsoids drawn at the 50% probability level. H atoms are represented as small circles. Intra-and intermolecular hydrogen bonds are shown as dashed lines.
hydrogen bonds and OÁ Á ÁO interactions are characterized by smaller red spots close to each other on the surface, where the faint red spot indicating the O-HÁ Á ÁO interactions is associated with the longest OÁ Á ÁO contact of 2.96 (3) Å in Mol-N1 and Mol-N3. In Mol-N2, the red spots correspond to C-HÁ Á ÁO (C9-H9Á Á ÁO7 and C12A-H12AÁ Á ÁO12) and C-HÁ Á ÁC (C20-H20BÁ Á ÁC11A) hydrogen-bond interactions. The corresponding fingerprint plots for each of the independent molecules and for the entire asymmetric unit, showing characteristic pseudo-symmetric wings in the d e and d i diagonal axes, and those delineated into HÁ Á ÁH, OÁ Á ÁH/HÁ Á ÁO, CÁ Á ÁH/HÁ Á ÁC and CÁ Á ÁC contacts are illustrated in Fig. 6 . The result of the quantitative analysis of all types of intermolecular contacts present in the title compound is summarized in Fig. 7 . The most important interaction is HÁ Á ÁH, contributing 45.4% to the overall crystal packing (Fig. 6b) , which is reflected in the widely scattered points of high density due to the large hydrogen-atom content of the molecule. The contribution from the OÁ Á ÁH/HÁ Á ÁO contacts (31.7%), corresponding to C-HÁ Á ÁO and O-HÁ Á ÁO interactions, is represented by a pair of sharp spikes characteristic of a strong hydrogen-bond interaction with d e + d i ' 2.5Å (Fig. 6c ). In the absence of weak C-HÁ Á Á interactions in the crystal, the pair of characteristic wings in the fingerprint plot delineated into HÁ Á ÁC/ CÁ Á ÁH contacts (7.7% contribution) have a symmetrical distribution of points ( Hirshfeld surface of the title compound (symmetry-independent molecules Mol-N1, Mol-N2 and Mol-N3), with (a) d norm with the interaction of neighbouring molecules and (b) shape-index.
Figure 6
Fingerprint plots representative of specific interatomic contacts in the title compound (symmetry-independent molecules Mol-N1, Mol-N2, Mol-N3 and overall), delineated into HÁ Á ÁH, OÁ Á ÁH/HÁ Á ÁO, CÁ Á ÁH/HÁ Á ÁC and CÁ Á ÁC interactions.
Figure 5
Views of the Hirshfeld surface for a reference molecule of the title compound mapped over (a) d norm , (b) shape-index and (c) the shapeindex property highlighting the -interactions as black dashed lines.
Figure 7
Percentage contribution of various intermolecular interactions in the title compound obtained from decomposed fingerprint plots. Babu et al., 2009) . A third related compound, 4-hydroxy-3-methoxy-5-nitrobenzaldehyde, has recently been reported (Vusak et al., 2020) . All of these compounds exhibit intramolecular hydrogen bonds involving the nitro O atoms with the H atoms of the hydroxide group, and other intermolecular hydrogen bonds, in addition to -interactions, which assure the crystal cohesion.
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Synthesis and crystallization
In a 250 mL flat-bottom flask containing a stirred solution of eugenol (2.12 g, 12.9 mmol) and dichloromethane (60 mL), a mixture of concentrated sulfuric acid (0.78 mL) and concentrated nitric acid (0.80 mL) was added dropwise for 30 min at 273 K. The complete disappearance of the starting product was confirmed by means of thin layer chromatography using nhexane/AcOEt (9:1 v/v) as eluent. The reaction mixture was diluted with dichloromethane, washed with brine (3 Â 10 mL), dried over anhydrous Na 2 SO 4 and concentrated under vacuum. The crude product was subjected to chromatography on a silica-gel column with n-hexane/AcOEt (9:1 v/v) as eluent to afford the title compound as a reddish-orange liquid. Reddish-orange crystals formed spontaneously with a yield of 56%. Good quality crystals suitable for single crystal X-ray diffraction analysis were obtained by slow evaporation of an n-hexane:AcOEt solution, m.p. = 317-319 K. IR (cm À1 ): 3235, 3080, 3016, 2971, 2910, 1638, 1537, 1392, 1331, 1262, 1128, 1059, 909, 763 . The FT-IR spectrum (Fig. 8) illustrates several bands characteristic of 4-allyl-2-methoxy-6-nitrophenol. The absorption band at 3235 cm À1 was assigned to the O-H stretching vibration. The bands located at 3080 and 3016 cm À1 correspond to the C CH bond of the aromatic ring and CH CH 2 bond of the allyl group, respectively. The remarkably strong band at 1537 cm À1 was attributed to the stretching vibration of the nitro group. Other C C stretching vibrations are at 2971, 2910 and 1638 cm
À1
. The FT-IR spectrum peaks are in agreement with the reported data for similar compounds (Carrasco et al., 2008; Egorov et al., 2014; Heredia et al., 2016 87, 144.90, 135.95, 133.66, 131.24, 118.63, 117.16, 115.11, 114.29, 56.72, 39.41 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2. The C-bound H atoms were located in a difference-Fourier map and refined as riding with C-H = 0.93-0.97 Å , and U iso (H) = 1.2 U eq (C) or 1.5U eq (C) for methyl H atoms. A rotating model was used for the methyl groups. The hydroxyl H atoms were located in a differenceFourier map and refined freely. The two allyl groups of Mol- The FT-IR spectrum of the title compound. SHELXL2016/6 (Sheldrick, 2015b); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; Mercury (Macrae et al., 2020) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
4-Allyl-2-methoxy-6-nitrophenol
Crystal data Extinction coefficient: 0.021 (2)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
